Abstract
Introduction
The Estonian Republic as a Member State of the European Union has carefully followed the tendency to become a more competitive and dynamic knowledge-based country. In 2004, the European Council approved the document Education and Training 2010, which grounds the lifelong learning strategy of Estonia from 2005 to 2008. The strategy provides that study motivation and access to studies needs to be guaranteed to all target groups. It is hoped that implementing the strategy will provide people who are disabled or from risk groups access to a quality education. Officially, left-handed people in Estonia are not included in these groups, but in practical life and at school these persons may need special treatment, especially in the earlier stages of education (Lifelong learning strategy, 2004) .
Todayís world focuses on improving education. Teachers need new knowledge about educational life and self-education that can arouse their interest in educational activities and help them to cope with the increasing amount of information. To warrant sustainable education, new educational programs need to be launched (Henno, 2006) . Also, Estonian universities need to initiate new training programs and in-service courses for teachers to guarantee sustainable development of teachers in Estonia (Henno, 2006) . Sustainable development of teachers assumes teacher professionalism and long-term planning of professional careers, which requires the restoration of a professional, public and advanced training course system. In addition to that, personal training could be added according to every teacherís individual needs (Koppel, 2005) .
Presently, special attention is being paid to the transition toward a society where the pursuit of knowledge and lifelong learning are an important part of a teacherís professionalism (Hargreaves, 2003) . It is important to provide for the development and improvement of teaching competence, the teachersí ability to notice individual differences regarding development and learning, as well as the readiness to analyse and develop oneself as a teacher (Fullan & Stiegelbauer, 1991; Kagan, 1992) . Only when certain pedagogical skills have been acquired can teachers consider developmental differences among children. Becoming a competent teacher is a long process that requires necessary knowledge, skills and abilities in addition to continuous improvement (Sternberg et al., 2003) . Effectively joining theory and practice encourages a future teacher to acknowledge a childís developmental and cognitive differences and permits her/him to evaluate the level of a specific child and select the appropriate teaching methods and techniques (Neare & H‰idkind, 2007) . At the same time, no university can provide teachers with the experience, teaching practice or the ability to solve all the possible problems that can ocurr in class. Professional skills come with work experience, additional training and cooperation with colleagues (Koppel, 2005) .
The current article develops from the viewpoint that teachers do not pay sufficient attention to left-handed pupils. The urgency of the problem comes from the need to consider every childís need to fully develop, learn and be ready to cooperate, which is important to adapt and successfully participate in a rapidly changing world. In order to provide a sustainable environment for children, teachers have to consider certain peculiarities that are not always easy to identify. One of the most common peculiarities is handedness.
Estonian teachers acknowledge that the number of left-handed children has increased considerably over the past 20 to 30 years (Kula, 2004) . This, however, does not represent a growing trend. Rather, it reflects a greater individual freedom that permits students to act in accordance to their preferences, individuality and inborn peculiarities. In the sixties and even earlier, left-handers experienced unpleasantness during the school years when writing with the left hand was strictly forbidden (Laaksonen, 1985; Meyer, 1998; Sovak, 1968) . Today left-handed children do not experience any such restriction at schools and can freely choose whether to use the right or the left hand.
This article is based on a research aimed at determining the number of left-handed pupils in different classes and the knowledge and skills Estonian primary school teachers have in dealing with left-handed children.
The following issues are treated in depth: 1) What is a number of left-handers in the researched classes and in what activities do they need teacher assistance? 2) How do teachers assess their knowledge and skills in teaching left-handed children? 3) What kind of knowledge and skills do teachers need to teach left-handed children?
Theoretical background

Left-handedness as a phenomenon
Left-handedness is the preference and ability to use the left hand more efficiently than the right hand. The activity of the right and left side of the body is different due to unequal construction of the brain hemispheres that innervate the body functions. In case of the dominance of the right hemisphere, the left hand, foot, eye, and ear are more efficient; in case of the dominance of the left hemisphere the right side of the body is more efficient (Meyer, 1998) . The dominant hand is more accurate and flexible; it also expresses individual and emotional peculiarities better. The choice of the left hand does not refer to the usefulness of this hand but very often shows that the right hand is weaker, which means that many left-handers also manage well with the right hand.
Psychologist Kramer (1970) calls a person a left-hander when he/she gets better results with the left hand, in addition to when she/he prefers the left hand in activities that need good coordination, strength and accuracy (Meyer, 1998) . In case of the dominance of the right hemisphere of the brain, the left hand, foot and eye are more versatile (Gaddes, 1985; Gaddes & Edgell, 1994; Meyer, 1998) . So, in case of left-handedness there are sensory and motor differences in behaviour, perception, and thinking. Mostly, both left-and right-handers have their speech centre in the left hemisphere of the brain but there are left-handers who have it in the right hemisphere or it spreads over cerebral hemispheres (Gaddes & Edgell, 1994; Sousa, 2006) . This is a reason that makes lefthanders so different from right-handers (Бeзрукиx, 2000) .
In general, for the majority of people, the right hand is more versatile; for about 10-11%, it is the left hand. The number of left-handers depends on gender, age and cultural/genetic background (Bertrand, 2006; Meyer, 1998) . There are 2-3 times more left-handed boys than girls in Great Britain, Germany, Finland, and Estonia (Harris & Carlsonn, 1988; Kula, 2000; Leppik, 1994; Meyer, 1998; Paul, 2002) . Annettís (1964) earlier research has shown similar results. Therefore, it can be assumed that females have stronger genetic heredity of right-handedness than males (Gaddes, 1985; Gaddes & Edgell, 1994; Harris & Carlsonn, 1988) .
Some researchers think that left-handedness results from genetics, light damage to the left cerebral hemisphere, neurological damage during the intrauterine period or environmental conditions (Gaddes & Edgell, 1994; Kansanen & Lauerman, 1993; Koik, 2000; Leppik, 1994; Meyer, 1998; Nielsen, 1988; Paul, 2002) . Left-handedness that is not connected with neurological problems is called normal left-handedness.
For successful development of a child, inborn laterality should be kept, allowing a left-hander to write and act with the left hand. Changing laterality might cause serious disabilities in development of speech and personal character (Gaddes, 1985; Meyer, 1998; Paul, 2002; Sovak, 1968) .
Teachers often do not recognize the peculiarities of left-handed children well enough and do not consider handedness as an important factor that influences childrenís possibilities to act, perceive and think (Meyer, 1998) .
Learning difficulties of left-handed children
So far there is no evidence that left-handers differ from right-handers in their specific needs or intelligence quotient (IQ). Left-handedness is not an obstacle in mental development and not all the left-handers experience difficulties (Paul, 2002) . Individual peculiarities of left-handed children are considered more remarkable than those of the right-handers (Leppik, 1997; Бeзрукиx, 2000) . Left-handers learn foreign languages quicker and better, their visual memory is more developed, they are more creative and very often exhibit a fighting nature (Kopietz & Sommer, 1999) . Very good spatial perception is mentioned by Kıve (1997) as a favourable factor of left-handedness in learning.
However, as research conducted in Finland shows, left-handers, more than half of whom are boys, experience more learning difficulties than right-handers. The neurophysiological development of boys is slower than that of girls. Boys experience slower development of the brain, especially the left brain hemisphere; therefore the development of brain hemisphere asymmetry is also slower. The central nervous system of boys is biologically susceptible to disturbances. This explains why most left-handers are boys (Kansanen & Lauerman, 1993) . It is believed that some of the difficulties are caused by writing with the left hand and sighting with their right eye (Paul, 2002) .
The difficulties of primary school students may be attributed to picking up and responding to notions expressing directions in space (the left and the right side, up and down), which, in turn, makes it more difficult learning to read, write, developing mathematical skills and orientating in the environment. These children have difficulties in comprehension and they might read backwards (Kıve, 1997) . Undoubtedly, learning to write is the most complicated issue for the left-handers. In addition to age peculiarities of developing coordination, left-handers also have difficulties finding the correct direction when moving their hand and creating the reflected image of a letter (Kıve, 1997) . A researcher of left-handers, Paul (2002) , thinks that there are no standard systems to help left-handers and the statistics shows that left-handers have more problems in the classroom than right-handers of the same age. Left-handed children might have problems in behaviour if their difficulties are not noticed and they get no help. In primary classes it is important that the teacher notices the situations where problems occur at an early stage. Solving these difficulties will help avoiding learning difficulties later which, in turn, will help the child feel more secure at school and in everyday life and support her/his future academic development.
Method
Skills and knowledge in teaching left-handed children was studied in Tallinn and Harjumaa in the spring of 2004. The sample consisted of 28 classroom teachers from five schools, teaching children from 7 to 11 years of age in grades 1ñ4 in regular classes, remedial classes, in classes where English was taught more extensively and classes where music and dance were more advanced. Six of the teachers had the special education teacher and speech therapist qualifications and they taught in remedial classes. Other teachers had the classroom teacher certification.
The semi-structured questionnaire consisted of 25 (multiple choice and open ended) questions that were divided into thematic sections: Section 1. Teachers were asked to name the total number of pupils in their class as well as the number and gender of the left-handed and right-handed children; Section 2. Teachers gave their evaluations on the coping of left-handed and right-handed children while acquiring basic skills in reading in Estonian, in orthography, handwriting, mathematics and craft (in the school year of 2004). The evaluation was given on a five-point scale, where: 1, 2 ñ difficulties appear, 3, 4 ñ manages, and 5 ñ manages very well. Teachers were asked to point out the main difficulties acquiring learning skills upon providing their evaluations; Section 3. Teachers evaluated their own knowledge and skills on a three-point scale (1 ñ have no knowledge, 2 ñ have some knowledge, 3 ñ need more knowledge) in teaching left-handed children.
In addition to what help left-handed children need at school, the following aspects were studied: how have teachers managed to help left-handed children; which skills have proven to be difficult to teach; which teaching skills and knowledge need further improving; what sources have teachers used to get information about left-handedness; which aids for left-handed children were the teachers aware of. Teachers could also add their observations concerning different aspects they have come across while teaching left-handed children.
In general, a quantitative data analysis method was used in the study. In order to code the answers for open ended questions, an overall frequency chart was formed to show the frequency different categories occured.
Results of the survey
Percentage of left-handers in different types of classes
The analysis showed that the teachers, involved in this study, guided 615 pupils: 328 boys and 287 girls. Fifty-seven of them were left-handed which is 9% of all pupils. Thus, it could be claimed that every tenth pupil is left-handed. In every school of 300 pupils approximately 30 of them (one full class of pupils) are left-handed. The studies by Paul (2002) and Leppik (1997) confirm these results. In the current research there were 38 boys and 19 girls among left-handed children (6% and 3% respectively). This shows that there are approximately twice as many left-handed boys than left-handed girls. Several earlier researches confirm these results (Gaddes, 1985; Kula, 2000; Leppik, 1994; Paul, 2002; Sattler, 1995; Sovak, 1968) .
The distribution of left-handed children in different types of classes points to their abilities, interests and success, which is very important to know for primary school teachers. Learning in a special class presumes higher interest, talent and skills in the field that teachers have to consider:
In music classes 7.4% are left-handers (3.4% boys and 4% girls); In classes of English language 9.6% are left-handers (6.6% boys and 3% girls); In dancing classes 7.2% are left-handers (4.5% boys and 2.7% girls); In general classes 8.6% are left-handers (5.4% boys and 3.2% girls);
In remedial classes 16.1% are left-handers (14.3% boys and 1.8% girls). This is twice as much as in traditional classes.
Thus, approximately 8.2% of left-handers study in music, dancing, general and English classes, 16.1% in remedial classes. It is evident that in general education classes with a large number of pupils the child may lack attention, thus the risk of being neglected might increase. Therefore a smaller class guided by a special education teacher might surely be beneficial as they have more experience of teaching left-handed children.
Activities of left-handers inviting teachersís help
The questionnaire gave an overview of how much teachers notice left-handed pupils at school, what help is needed, and how can teachers support such children. When analysing the teacher evaluation on the success of left-handed children at general school in grades 1ñ4, it became evident that 40% of left-handed children in general manage on their own, but 60% of the left-handers and 45% of the righ-handers need teacher help. The school subject that causes the most difficulties for left-handers is script technique: in grade 1 40% of the left-handers have difficulties with this, in grade 2 ñ 38%, in grade 3 ñ 82%, in grade 4 ñ 27%. In general, 49% of the sample show some degree of difficulty, proving that writing is the most difficult subject (skill). One reason for this is that teaching writing the teacher proceeds only from the methodology of teaching writing to right-handers leaving the left-handers in a position to manage on their own. This is significant because difficulties in learning script technique might contribute to learning difficulties in general.
Mathematics causes difficulties for 26% of the left-handers in the given sample. This might be because primary school age children have problems with spatial perception. One of the main difficulties is picking up and responding to notions expressing spatial perception such as ìleft-rightìand ìup-downî. In manual training 23% of lefthanded children have difficulties that could be explained by the teachers showing the main techniques (of knitting, crocheting, embroidering) from a right-handed perspective. Left-handed children have difficulties cutting with scissors. Approximately 46% of the teachers think that they are not able to teach the most important manual techniques to left-handed children and 21% of the teachers know that when teaching lefthanded children, it is wise to sit facing them. When the child sees the activity in reflection it makes it easier for him/her to follow. If the teacher is left-handed he/she usually knows the relevant techniques.
Reading skills are relatively low in grades 1ñ2 and they cause difficulties to 21% of the left-handed children. Sometimes a child can start reading words backwards or from the end of the line. So the child acquires reading skills indirectly using spatial knowledge and feeling his/her own body (left-right/up-down). Reading skills improve in grade 4 where almost no difficulties occur.
Various difficulties are mostly connected with perception of directions and handedness, which requires accuracy and coordination skills. Problems occur in script techniques, handicrafts, and art. In these subjects, a child needs individually adapted guidance.
The data show that left-handed children experience more learning difficulties at primary level than the right handers of the same age. Research by Gaddes and Paul confirms that left-handers have more learning difficulties and points out that left-handed childrenís brain hemisphere functions might develop later, which also explains the slower progress in elementary school (Gaddes, 1985; Gaddes & Edgell, 1994; Paul, 2002) .
Knowledge and skills of teaching left-handed children
Teachers themselves are not satisfied with their knowledge of teaching left-handed children. Only 3.6% of the teachers claim that they have sufficient knowledge on this topic. About a half (46%) of the respondents need more knowledge in this field. A large number of teachers ñ 39% could not evaluate their knowledge.
Teachers were asked to name where they could find information about the topic. Twenty-five percent of the teachers said that they have no information about this topic and it was not dealt with during their teacher training. Twenty-one percent of the teachers claimed that they use their own teaching experience. Eleven percent of the teachers did not answer the question. A large number of teachers (43%) mentioned that they have received information from magazines, books, training courses, school, colleagues, doctors, and special education teachers. Teachers stressed that there is a lack of teaching materials to acquire information about the guidance of left-handers.
Thirty-two percent of the teachers think that the percentage of left-handers has risen, but 7% think this is because left-handers are no longer being forced to retrain. Teachers (14%) also were unaware of any special tools designed for left-handers. Twentyfive percent of the respondents knew about scissors for the left-handers and the exercise book Preliminary Exercises for a Left-handed Child. Sixty-one percent of the teachers knew only about the scissors. The lack of information about the exercise book is regrettable as teachers could get necessary advice on how to guide left-handers when teaching writing. Teachers also lack information about special three-faced quickly drying pens and the right pencil grip. It became evident that only a few teachers have directed lefthanders to start using the right hand. In general teachers know that left-handers cannot be retrained.
The data show that 50% of the teachers pay attention to left-handed children. Teachers have tried to help/guide children when learning to write and to manage with other handwork activities. Children have needed teachersí help in learning letters, combining them, learning script techniques, using scissors, and realizing activities that require speed and accuracy (holding a pencil, knitting, and crocheting). Only a few teachers (3.6%) could explain how they have helped left-handers. The majority of the teachers lack these skills.
It became evident that teachers want for teaching materials that could provide instructions for teaching handicrafts to lefthanders. Teachers mentioned that they lack practical skills to teach knitting and crocheting, therefore they just do not teach them. If the teacher is left-handed, he/she has natural skills to show methodologically correct moves. Teachers have tried to help left-handed children with script technique, letter shapes, correctly gripping pen, using scissors, knitting, crocheting and woodwork.
The results are not final and further research is needed. At the same time the results show that improving teacher awareness of left-handed children and providing proper teaching should be stressed more.
Conclusions
According to the survey, 9% of pupils taught by the studied teachers were left-handed. There are twice as many left-handed boys than girls.
As the research shows, left-handed children in general classes succeed in learning foreign languages, music, art and have good results in sports. Kopietz and Sommer (1999) confirm the same saying that they are more creative and possess a better visual memory, which helps develop reading and mathematical skills. Most of the difficulties occur when these children learning to write. Left-handers who experience persistent learning difficulties are often sent to a remedial class.
According to the theoretical research of Gaddes (1985) and Paul (2002) , the reason for persistent learning difficulties is slower mental development, which can be due to physiological peculiarities of a child whose brain hemisphere functions develop later. In traditional classes that are characterized by a large number of pupils, left-handed children are sometimes left without a proper attention and support, which might increase the risk of being neglected and harm their personal development.
Teachers claim that they need additional knowledge to better teach left-handed children. Knowledge and practical skills are needed the most when teaching writing and handicrafts (knitting, crocheting, and embroidering) to pupils. Currently, at the university level, the curriculum does not provide sufficient theoretical and practical knowledge/skills to teach left-handed children.
Elementary level school teachers have to cooperate with parents and explain the peculiarities of raising left-handed children. It is important for teachers to notice the difficulties left-handed children might encounter. Trying to solve the problems at an early stage will provide security for the child in his/her everyday life, help to avoid later learning difficulties, and support the development of the child in his/her future life. Left-handed child often needs individual guidance and proper teaching methods that should also be introduced to parents. Teachers cannot give any guidance to parents if they lack knowledge about left handedness and the development of these children.
The survey shows that teachers have insufficient knowledge and skills to support left-handed children sufficiently. Estonian teachers need practical training to better guide left-handed children. Furthermore, they require more pedagogically and psychologically grounded information concerning left-handedness. Teachers need to have competence to support a childís peculiarity and proceed from the actual level of a specific child in choosing study methods and techniques. Thus, contemporary teachers are in need of wide-ranging self-education, which is the basis for the professional development of teachers and the formation of teaching competences. The Guidelines for Inclusion: Ensuring the Access to Education for All (2005) published by UNESCO Educational Sector contain the Index of Inclusive Schooling that presents several items directly related to the sustainable education of left-handed children. For instance, such imperatives as ìteaching and learning are planned with all pupils in mindî, ìpupils experience success in their learningî or ìdifficulties in learning are seen as opportunities for the development of practiceî can provide the justification and framework for further work in this direction.
